Different types of mobility are known as longstanding strategies used by humans to deal with environmental pressure. Immobility is relevant in this context as population groups may be at considerable risk but lacking the capacity or willingness to move. Despite significant advances in this research field, grasping especially the subjective dimension of people's migration decision remains challenging. Moreover, the conceptualization of cultural factors in this context has received rather marginal attention thus far. In light of this, we propose a framework that integrates the novel concept of nature's contributions to people (NCP) with migration theory, in particular the triad of migration need, ability, and aspiration. NCP goes beyond the popular notion of ecosystem services by conceiving nature-society relations in a more inclusive way with culture being a key element of these. Combined with migration need, ability, and aspiration, we argue that this approach offers a valuable nuanced perspective on nature-mobility interactions, including cultural aspects of natural resource use and varying degrees of agency related to mobility decision making. We apply the framework to two archetypal climate-related migration situations, southwestern coastal Bangladesh and the northern Ethiopian highlands, to delineate the diverse mechanisms through which environmental change shapes population movement in highly resource-dependent livelihoods. We show that based on the analyzed case studies most links can be drawn between material and regulating NCP and migration need, and that nonenvironmental factors play a crucial role in mediating nature's contributions to human mobility. More knowledge is needed though in particular on the influence of nonmaterial NCP on mobility decision making and on migration aspirations in general to better account for important cultural factors. We formulate a number of hypotheses and questions relevant for guiding future research that can inform policy interventions.
INTRODUCTION
In light of global environmental change, in-depth knowledge is urgently needed on human immobility and, more specifically, on why people decide to remain in vulnerable places (Findlay 2012) . Mobility is known to be a longstanding strategy used by households throughout the world to handle environmental stress and varying resource availability. Not moving is often considered as a societal norm, thus attracting less political and academic attention than migration (Zickgraf 2018 ). Yet, it is equally relevant in the context of environmental stress as population groups may be at considerable risk but unable to leave. So-called "trapped populations" are typically characterized by significant vulnerability resulting from a high level of poverty (and low adaptive capacity) combined with a high exposure to environmental risk (Foresight Report 2011 , Black et al. 2013 , Ayeb-Karlsson et al. 2018 , Nawrotzki and DeWaard 2018 . However, households might also decide to stay, for instance because of strong emotional ties to their area of origin, despite significant risks or possessing the resources to migrate (e.g., Artur and Hilhorst 2014, Adams and Kay 2019 ; see also Mortreux and Barnett 2017) . Perceptions of environmental change and migration aspirations are highly subjective, and especially motivations to stay under unfavorable environmental conditions are not well explored yet (Jónsson 2011 , Adams 2016 . Despite a growing awareness of the relevance of immobility, a framework that explicitly considers both mobility and immobility, including varying degrees of agency, as possible and equally important outcomes including the contribution of environmental factors is still lacking.
The role of place-related cultural factors in migration decision making deserves more attention in general (e.g., Adger et al. 2013 ). Various authors have pointed at the potential for drawing more from the substantial migration literature and well-established concepts of social theory to enhance the theoretical foundations of the research field of environmental migration (e.g., Piguet 2013 , Hunter et al. 2014 . For instance, concepts such as sense of place or behavioral approaches can serve to put an explicit emphasis on cultural and socio-psychological factors in migration decision making, but are excluded from migration theories that tend to dominate in the environmental migration field, e.g., the gravity model, neo-classical economic models, the new economics of labor migration and sustainable livelihood approach (see also Fresque-Baxter and Armitage 2012, Adams and Adger 2013, Martin et al. 2014 ).
The notion of nature's contributions to people (NCP) has recently been coined by the Intergovernmental Science-Policy Platform on Biodiversity and Ecosystems (IPBES) and strives to approach nature-society-interactions in a more holistic way than, for instance, the well-known ecosystem service concept (Díaz et al. 2018 ). NCP explicitly refers to different knowledge and value systems and acknowledges the crucial role played by culture in https://www.ecologyandsociety.org/vol24/iss4/art31/ defining all nature-society-links instead of confining it to one subcategory. In this regard, NCP reflects a response to some common points of criticism of the ecosystem service approach (Chan et al. 2012 , Schröter et al. 2014 , Ellis et al. 2019 , Kirchhoff 2019 . For instance, the notion of nature as a "service" provider is rejected in different cultural contexts (Borie and Hulme 2015, Kohler et al. 2019) . The NCP concept is built on the premise to capture a broad range of worldviews and values (Díaz et al. 2018 , Kadykalo et al. 2019 , potentially facilitating the analysis of multiple social relations (Ellis et al. 2019 ) that are of importance for environment-related migration.
In order to address the above mentioned gaps, we propose to conceptually integrate NCP with the triad of migration need, ability, and aspiration. The distinction between people's need, ability, and aspiration to migrate (based on Carling 2002 and Collyer 2014 ) is a useful perspective on varying degrees of pressure and agency in the context of population movement. Thus, we argue that combining these concepts allows us to account for both cultural facets of natural resource use and the subjective dimension of migration decision making, and therewith move beyond existing works in this research field. Operationalizing agency as the sum of migration need, ability, and aspiration and, hence, along a continuum better reflects people's reality on the ground (Hunter 2005, Erdal and Oeppen 2018) and can take us one step further toward providing the scientific basis for appropriate policy measures in the field of migration and disaster management. We specifically assess how declining and lacking NCP contribute to migration need, ability, and aspiration at the individual level in highly resource-dependent livelihood contexts. While acknowledging the multicausal nature of migration and its embeddedness within larger societal processes, the purpose of this paper is to further disentangle the diverse environment-related mechanisms contributing to different mobility and immobility outcomes.
We provide a concise overview of recent theoretical approaches to immobility and identify entry points for further conceptual work. Subsequently, we introduce the conceptual framework based on NCP and our methodology. In order to substantiate the framework we apply it using literature-based evidence, drawn from the published literature on climate-related migration in southwestern coastal Bangladesh and the northern Ethiopian highlands. Our findings illustrate the broad spectrum of naturemobility-interactions and the crucial influence of nonenvironmental factors, above all related to socioeconomic inequalities. We conclude that declining material and regulating NCP contribute especially to increased migration need and also reduced migration ability, whereas evidence on the influence of nonmaterial NCP and the role of migration aspirations is relatively scarce. We argue that our framework has the potential to contribute to closing this gap when applied in future migration studies. In this paper we offer a novel perspective on the topic and define a research agenda by deriving hypotheses and questions on the NCP-mobility relationship.
CONCEPTUAL APPROACHES TOWARD IMMOBILITY
The Foresight Report (2011) presents a conceptual framework that outlines migration drivers at various levels, therewith highlighting the complex and multicausal nature of migration. In addition, the framework illustrates how environmental change can act as indirect migration driver by influencing other drivers. The report was seminal for highlighting that most people stay and that these populations require policy focus. However, although the report mentions the possibility of people choosing to stay under environmental change, this aspect is not discussed further whereas the risks and challenges related to trapped populations are emphasized. This observation also applies to Black et al. (2013) who propose a framework that distinguishes between three interrelated mobility outcomes (displacement, migration, immobility) under extreme weather events, depending on vulnerability before, exposure during, and recovery after the event. Based on reviewed evidence, the authors underline that both populations who move and who remain may become trapped and vulnerable in the context of extreme events.
Drawing on Bangladesh and Kiribati as examples of lowelevation coastal zones, Murphy (2015) suggests a socialecological-systems-based resilience framework to disentangle the climate change-mobility nexus. The framework comprises four resilience dimensions (personal, institutional, household, structural) that influence migration decision making and are subject to change as part of an adaptive cycle. The author exclusively states trapped populations as possible immobility outcome.
Although referring to the same theoretical basis as Black et al. (2013) and Murphy (2015) , the model of migration as response to climate change by McLeman and Smit (2006) sheds a different light on immobility. In this model, "no out-migration" is included as potential outcome, not only in cases where, depending on capital endowments, migration is not viable (in analogy with trapped populations) but also where other adaptation options are preferred. This points to the fact that migration is just one out of a range of adaptation strategies, and that immobility is not inextricably linked to lacking resources and high vulnerability but may just as well result from a high capacity to adapt in situ. Nawrotzki and DeWaard (2018) analyze different characteristics of places that shape populations' mobility potential under climate change by using a combination of climate and census data from Zambia. In line with earlier assumptions on trapped populations, the authors indicate the link between poverty and immobility under climate stress, but emphasize the influence of both population and place vulnerability (Nawrotzki and DeWaard 2018) . In this context, the authors use the concept of the "holding power of places," which relates to place-based factors that presumably trap people. Adams (2016) argues that trapped populations exist along a continuum and constitute just one type of immobility. Based on empirical data from the Peruvian highlands and behavioral migration theory, the author indicates that the concept of place attachment, and resulting residential (dis)satisfaction, can offer more explanatory power for why people choose to remain in times of environmental stress than merely resource barriers. Accordingly, it is crucial to also consider the role of noneconomic benefits in migration decision making (Adams and Adger 2013, Adams 2016) . In a similar vein, Thompson (2017) argues in favor of a "geographical imaginations approach" toward migration decision making. Originating in cultural geography and defined as "the mental images we hold of different places and of the people living there" (Thompson 2017:79) , "geographical imaginations" https://www.ecologyandsociety.org/vol24/iss4/art31/ shed light on the influence of place and culture on migration decision making. Based on interview data from the UK and Philippines, the author shows how a holistic and cultural approach can help to better understand the motivations behind nonmigration. This more recent body of work has provided nuance to why people remain in location and illustrates that the consideration of sociocultural factors is indispensable, especially for a better understanding of the motives behind voluntary immobility.
CONCEPTUAL FRAMEWORK ELEMENTS

Nature's contributions to people (NCP)
Migration is known to be a significant livelihood strategy in response to changes in ecosystem service availability, stability, and access, or to prevent ecosystem service overexploitation (Black et al. 2011, Adger and Fortnam 2018) . Not surprisingly, the ecosystem service concept has been employed by some environmental migration scholars to tackle the complex links between changing environmental conditions and human mobility. Renaud et al. (2011) , for instance, propose a decision framework based on coupled social-ecological systems and ecosystem services, that offers a categorization of environmentally induced migrants; yet, immobility is not included. Adams and Adger (2013) use ecosystem services to discuss the contribution of environmental factors to place utility and their role in the migration decision-making process, indicating that environmental migration studies have been largely limited to provisioning ecosystem services. Beyond these applications, however, Adger and Fortnam (2018) highlight the lack of consistent and comprehensive conceptualizations of the links between environmental change, ecosystem services, and migration.
The framework proposed in this paper draws on the concept of nature's contributions to people (NCP) that has been developed as part of a conceptual framework by the Intergovernmental Science-Policy Platform on Biodiversity and Ecosystems (IPBES). NCP are defined as "all the contributions, both positive and negative, of living nature (diversity of organisms, ecosystems, and their associated ecological and evolutionary processes) to people's quality of life" (Díaz et al. 2018:270) . These contributions are further subdivided into material ("substances, objects, or other material elements from nature that directly sustain people's physical existence and material assets" Díaz et al. 2018:271) , nonmaterial ("nature's effects on subjective and psychological aspects underpinning people's quality of life, both individually and collectively" Díaz et al. 2018:271) , and regulating ("functional and structural aspects of organisms and ecosystems that modify environmental conditions experienced by people and/or regulate the generation of material and nonmaterial contributions" Díaz et al. 2018:271) contributions. IPBES distinguishes 18 reporting categories of NCP (for explanations of each category see Supplementary Material of Díaz et al. 2018 ), which we use as a basis for this paper (see also Appendix 1). The IPBES conceptual framework illustrates nature, the benefits that humans derive from nature, and a good quality of life as key components (Díaz et al. 2015a , Pascual et al. 2017 ). Furthermore, Díaz et al. (2018) suggest a "context-specific" perspective on NCP next to a "generalizing perspective." Whereas the generalizing perspective, as applied in this paper, focuses on systematic assessments according to defined reporting categories, the "context-specific perspective" allows for inclusions of indigenous and local knowledge, which could be applied to environmental migration work in the future.
The IPBES framework, and related key terms developed from it, can be understood as a "Rosetta Stone" (Díaz et al. 2015b) enabling to translate between different understandings of the value of nature in different cultural settings. We propose that this characteristic is of particular value for migration research across different cultures. Through this interdisciplinary translation function the NCP concept is also intended to include a range of disciplines from the social sciences and humanities (Díaz et al. 2018) , which fits well with the interdisciplinary environmental migration community. Overall, we suggest that because of its inclusive approach and the stronger emphasis on culture, the NCP concept can help reveal highly relevant mechanisms, especially drivers of voluntary immobility, which are largely missing in current conceptualizations of environmental change and migration.
Migration need, ability, and aspiration
In conceptual terms, human mobility and immobility can be conceived as the outcome of the interplay between the need, the ability, and the aspiration to migrate (see also Ionesco et al. 2017) . The distinction between wanting to migrate and actually migrating goes back to the link between intentions and behavior central to microlevel migration decision research (e.g., Wolpert 1965 , Speare 1974 , De Jong et al. 1985 and, in particular, Carling's aspiration/ability model (2002) . While covering varying degrees and balances between choice and coercion, aspiration is here understood as "a conviction that migration is preferable to nonmigration" (Carling and Schewel 2018:946) , which, depending on a person's abilities, may or may not result in migration. Adding the "need" to move "based on some well-founded fear of the consequences if movement does not take place" as proposed by Black and Collyer (2014:52) can provide a conceptually more clear-cut distinction of especially vulnerable groups and help us understand why some people move despite low migration aspirations.
In this paper, the triad of migration need, ability, and aspiration is operationalized as follows:
1. Migration need ("must migrate"): resulting from a person's vulnerability [1] 2. Migration ability ("can migrate"): a person's capacity to leave based on individual characteristics and resources 3. Migration aspiration ("want to migrate"): a person's motivation to leave based on risk perception, self-efficacy, and place attachment While acknowledging the relevance of household-level decision making, we focus on the level of the individual as embedded in and influenced by household dynamics. We claim that connecting migration need, aspiration, and ability with NCP offers a valuable perspective on how a decrease in or lack of NCP can influence human mobility and immobility in various ways.
Although seemingly straightforward, migration ability is a complex indicator because it depends on multiple factors at different scales, such as national migration laws and regulations, available infrastructure, and personal and household https://www.ecologyandsociety.org/vol24/iss4/art31/ characteristics including age, health, and educational background (e.g., Zickgraf 2018) . Different kinds of capital, such as financial resources or social networks at destination regions, can influence people's ability to move directly or indirectly Collyer 2014, Tebboth et al. 2019 ). Furthermore, environmental change processes may simultaneously increase the need for migration and reduce people's ability to do so, the "immobilising effect" of environmental change described in the Foresight Report (2011).
Migration aspirations, in turn, may be strongly influenced by how people perceive their own capacities, i.e., what they think they are capable of (sometimes termed "self-efficacy"); those who believe they face high migration barriers or that they are able to adapt in situ may be less inclined to leave their land, for instance (Grothmann and Patt 2005 The recognition that culture shapes all nature-society links, as exemplified by the NCP concept, is growing among scholars concerned with people's behavior under environmental change, counterbalancing a research paradigm that has prioritized objective and material dimensions of adaptive capacity and wellbeing (Stedman 1999 . Here, we understand "culture" as "the symbols that express meaning, including beliefs, rituals, art and stories that create collective outlooks and behaviors, and from which strategies to respond to problems are devised and implemented" (Adger et al. 2013:112) . This may entail both material and nonmaterial aspects, and is often associated with places that are given meaning by people (Escobar 2001 Tables 1 and 2 ). We applied the novel framework as an analytical lens, meaning that the different elements were used as search categories for extracting relevant information and structuring the findings. Thereby, we assigned information on environmental stress to the different subcategories of NCP stated above and information that relates to or can be transferred to different aspects of the migration decision and outcomes to migration need, ability, and aspiration. Note that we interpreted different indications of declining or lacking NCP and that these could result from environmental stress, such as climatic changes, overuse and degradation of ecosystems resulting from management decisions, or pollution, for instance. In addition, we distinguished between "indicators" of migration need, ability, and aspiration as factors that can be linked with NCP and "moderators," i.e., factors mediating the relationship between NCP and migration need, ability, and aspiration but not directly linked to NCP (see also Appendix 1).
CASE STUDY REGIONS
Rural dwellers on the southwestern coast of Bangladesh
Bangladesh is typically characterized by high climatic variability as well as a particularly high exposure of the population at the coast to environmental risks such as cyclones and floods, aggravated by sea-level rise and the subsidence of the Ganges-Meghna-Brahmaputra delta (e.g., Call et al. 2017 , Roy et al. 2017 . The socioeconomic context is shaped by food insecurity, political instability, and poverty. Population density remains high and, despite an ongoing rural-urban migration trend, predominantly rural (e.g., ). The population is primarily Muslim, with certain Hindudominated villages, particularly fishing villages (e.g., Mallick and Vogt 2012) . Societal norms remain conservative, including traditional gender-based division of labor. Housing of those living in coastal villages tends to be structurally weak (e.g., Kartiki 2011, Akter and Mallick 2013) . Landownership is highly concentrated. The majority of households are landless or functionally landless with insufficient land to support a livelihood.
Although agriculture and open access natural resources, e.g., fishing, form a key part of the rural economy, not everyone is able to access their benefits (e.g., Adams et al. 2018 ).
Fisheries and farming activities are constrained by, inter alia, limited market access and irrigation water availability as well as increasing salinization of water and soils (e.g., Nicholls et al. 2018) . Shrimp farming, although capital-intensive, has become a https://www.ecologyandsociety.org/vol24/iss4/art31/ meals at the household table, including moves both within the same union and outside the union," p. 6), including both domestic and international moves and temporary (≤ 6 months of absence) and permanent (> 6 months of absence) Call et al. (2017) Temporary migration (defined as "an absence from the MDSS study area by any individual for more than one month, followed by a return to the study area by 2003," p. 159) Islam and Herbeck (2013) Permanent and seasonal migration Kartiki (2011) Seasonal, temporary, and permanent migration Mallick and Vogt (2012) Rural-urban migration ("caused by natural hazards which involves both permanent and temporary moves in search of employment and livelihoods as a factor of natural calamities," p. 219) Mallick (2019) Seasonal migration (refers to "those who migrate once or twice at a particular period of the year, usually when there is no available employment in their native communities," p. 10) and circular migration (refers to "those who migrate regularly to earn money so that their families can stay in their place of origin," p. 10), also temporary and permanent, internal and international migration considered Martin et al. (2014) Different types of mobility and immobility ("The decision to migrate could mean different scales of movement across time and space, and not to migrate could mean choosing to do so, or being unable to move or, to put it bluntly, being 'trapped'," p. 92) Paul and Routray(2011) Temporary and permanent migration Penning- Rowsell et al. (2013) Evacuation, temporary, seasonal and permanent migration (‥These movements may have been either permanent or temporary, very localised or over relatively longer distances (e.g. 200km)," p. 1) Rabbani et al. (2013) Temporary and permanent (within the home district, to another nearby district or the capital) Saha (2017) Postcyclone rural-urban migration by entire households; also seasonal migration, internal and international migration to India particularly popular activity because of high economic returns and, as such, has expanded considerably. However, aquaculture has degraded coastal embankments, water quality, and wetland biodiversity (e.g., Kartiki 2011) . Besides, some households have had to take on large amounts of debt to enter the industry. People residing near the Sundarban mangrove forest may also depend on forest resources for subsistence and income, e.g., honey and wax production, eco-tourism, and fuelwood extraction, in addition to protection from storm surges (e.g., Akter and Mallick 2013, Hossain et al. 2017 ). Medium-sized urban centers, e.g., Khulna, are growing rapidly leading to an expansion of periurban areas that can draw on both rural and urban modes of living and offer opportunities for livelihood diversification. Different forms of mobility already constitute an integral part of households' livelihood strategies (e.g., Afsar 2003) . Temporary migration of family members to urban areas during the agricultural low season is common, which reduces the food burden on the household or generates remittances that enable relatives to remain in their area of origin (e.g., Mallick 2019).
Rural subsistence farmers in the northern Ethiopian highlands
The socioeconomic context of this region is shaped by population growth, food insecurity, and endemic rural poverty (Ezra and Kiros 2001 , Bantider et al. 2011 , Morrissey 2013 . Environmental conditions are characterized by a rugged terrain with high differences in altitude producing various agro-ecological zones, as well as severe land degradation (Hermans-Neumann et al. 2017) . Rainfall is bimodal with increasingly variable rainy seasons associated with recurrent drought risk (Rosell and Holmer 2007, Hermans and Garbe 2019) . Livelihoods are predominantly based on mixed subsistence farming. Given limited water availability, dependence on rain-fed agriculture is high, making households particularly vulnerable to changes and fluctuations in the rainfall regime (e.g., Meze-Hausken 2000) . Although women may participate in some agricultural activities, farming has traditionally been the male domain, whereas women are responsible for domestic activities (e.g., Gray and Mueller 2012) .
Female-headed households are on average worse off than maleheaded households in terms of land and livestock holdings and thus more vulnerable to economic and environmental shocks (e. g., Little et al. 2006, Mersha and Van Laerhoven 2016) . Land scarcity is a major issue in this region (e.g., Asfaw et al. 2010 ). Because of small farm sizes and declining soil fertility, farm outputs are often insufficient to meet the needs of households and many are reliant on government food aid (e.g., Ezra 2001; USAID 2017, unpublished manuscript) . These circumstances are reinforced by the rather insecure land tenure and the lack of possibility to acquire additional land (e.g., Ege 2017). Levels of formal education and livelihood diversification are generally low. Given the lack of infrastructure, credit facilities, and few off-farm employment opportunities in the area (e.g., Weldegebriel and Prowse 2017), farming households are rather isolated and tend to have no or few off-farm income sources and therewith limited risk-spreading possibilities. If available, remittances from household members who have engaged in labor migration can be a valuable complement of household assets (e.g., Little et al. 2006) . Historically, there has been a general migration pattern from the degraded regions in northern Ethiopia to more fertile areas in the south and southwest, including resettlement programs initiated by the national government. More recently, international labor migration to Gulf countries has been increasing (Mersha and Van Laerhoven 2016) .
RESULTS
The Bangladesh case study region
Indications of decreasing or lacking regulating NCP were found predominantly in reference to the occurrence of cyclones, tidal surges and flooding, riverbank and coastal erosion, and the salinization of soils and groundwater (e.g., Paul and Routray https://www.ecologyandsociety.org/vol24/iss4/art31/ Permanent migration Gray and Mueller (2012) Distinction between moves within and outside the district and related to labor, marriage, or other reasons; migration ("referring exclusively to long-distance moves," p. 144); mobility ("referring collectively to all changes of residence," p. 144) Hermans and Garbe (2019) Permanent migration (defined as "migration of household members who left their household and had not yet returned to their household at the time of the survey (and in most instances were highly unlikely to return as indicated by the respondent)," p. 5), temporary migration (defined as "migration of household members who left their household at least for a month, but ultimately came back to join their household again," p. 5), resettlement, directly drought-related migration, opportunity seeking migration by young people, international migration to the Gulf States Mersha and Van Laerhoven (2016) Internal and international migration, temporary migration; mobility (defined as "the distribution of risk across spaces," p. 1704) Meze-Hausken (2000) Drought-induced migration; distress migration referring to specific emergency situations Morrissey (2013) Rural-urban mobility Weldegebriel and Prowse (2017) Fig. 1 ). Changes in precipitation and temperature as well as drought and excess rainfall events (e.g., Call et al. 2017) are also mentioned, but figure less prominently. These extreme events and processes affect local livelihoods, inter alia by also impacting material NCP, by contributing to water stress (e.g., Kartiki 2011), loss of agricultural land (e.g., Islam and Herbeck 2013) , crop failure and food insecurity (e.g., Rabbani et al. 2013 ), livestock fodder shortage and death (e.g., Saha 2017), reduced access and availability of mangrove resources (e.g., Martin et al. 2014 ), damaging of infrastructure, housing, etc. (e.g., Mallick and Vogt 2012) , and health problems (e.g., Saha 2017).
Regarding indicators of people's migration need and ability, income is repeatedly emphasized as a major factor in migration decision making (e.g., Penning-Rowsell et al. 2013) . A comparative study by Mallick (2019) illustrates the link between regulating and material NCP and migration need via the influence on agricultural income: those communities with lower exposure to extreme events and salinization also depend less on seasonal migration because of the favorable conditions for rain-fed rice production and associated labor opportunities. In general, wealthier households seem to face a lower migration need in situations of decreasing regulating and material NCP than poor households, and are ascribed a higher degree of flexibility and agency in the mobility decision making (Mallick and Vogt 2012, Call et al. 2017) . In contrast, low-income groups with typically few resources to cope with environmental stress and recovery from shocks face an increased migration need and risk of being forced to leave (Mallick and Vogt 2012, Saha 2017) but simultaneously often lack the ability to do so (Kartiki 2011) . In terms of mobility rates of different income groups, findings diverge, hence lending support to both the "environmental capital" and the "migration as last resort" thesis (e.g., Paul and Routray 2011) . Beyond this, a recent study by Bernzen et al. (2019) found that individuals who are affected by cyclone-induced damage and not employed in the core agricultural and aquaculture sectors are more likely to migrate, suggesting a link between transferable assets, weaker rural ties, and higher flexibility and mobility.
Gender was found to be a key moderator in the case of both migration need and ability. Women are typically characterized as one of the most vulnerable groups because of gender inequalities and social norms (Penning-Rowsell et al. 2013 , Martin et al. 2014 , hinting at an enhanced migration need under decreasing or absent NCP, including drought and flood events or water scarcity. However, it seems that the migration decision is usually taken by male household heads, and male household members tend to be the ones engaging in migration, whereas women rarely leave independently (Kartiki 2011, Mallick and Vogt 2012) . Under certain circumstances, this can even increase both the vulnerability and immobility of women that are left with children in environmentally risky or degraded areas (Penning-Rowsell et al. 2013 , Martin et al. 2014 . Moreover, the impact of a reduction in NCP, such as decreasing soil fertility due to salinization, appears to be differentiated by both income and gender (Rabbani et al. 2013) . Call et al. (2017) , for instance, suggest that decreasing agricultural income reduces women's ability to migrate for education purposes or marriage but increases the probability of migration by men.
Another important factor mediating the link between changes in NCP and migration need and ability relates to location, meaning the physical exposure to hazards, the proximity to protection and access to infrastructure. For instance, households located in proximity to the coastline and rivers or in areas dominated by shrimp farming face higher cyclone-induced damage and arable land loss and were found to be more likely to migrate (Bernzen et al. 2019) , whereas embankments, for instance, are associated with a lower migration need during flood events (Call et al. 2017) . The remoteness of villages can constrain people's migration ability (Paul and Routray 2011) , but does not necessarily result in reduced overall mobility if migration need remains high. In a multisite study by Rabbani et al. (2013) , migration in the context of hazards was in fact highest in the most remote village characterized by higher poverty and lower education levels, less infrastructure, and lower accessibility of up-to-date information than other study sites. Under these circumstances, in situ adaptation measures were much less common than other strategies, including temporary and permanent migration (Rabbani et al. 2013 ). . 1 . Links between nature's contributions to people (NCP) and migration need, ability, and aspirations in southwestern coastal Bangladesh. Arrows drawn between these elements represent indications of connections found in the reviewed studies with bold arrows referring to particularly common and explicit connections, yet, are not to be understood as illustrating direct or monocausal linkages.
Fig
A diverse range of moderators influencing migration aspirations are reported in the reviewed studies from Bangladesh. The availability of support from social networks, prior knowledge about the destination area and (positively connoted) migration experiences, and narratives contribute, amongst others, to people's motivation to migrate (e.g., Kartiki 2011 , Mallick and Vogt 2012 , Martin et al. 2014 ). In addition, adverse working conditions at the area of origin or job opportunities in urban areas can enhance the incentive to favor mobility over rural livelihoods (e.g., Islam and Herbeck 2013) . On the other hand, problems and risks associated with migration, such as health problems resulting from physical labor and poor living conditions in urban slums, or concerns among women regarding space and hygiene in cyclone shelters, discourage people from moving elsewhere (Paul and Routray 2011, Penning-Rowsell et al. 2013) . The prospect of humanitarian aid or local support by affluent households may act as an additional disincentive for poorer groups despite, for example, cyclone-induced risks (Mallick and Vogt 2012) . Furthermore, the lack of information, social networks, or financial capital can hinder people from even considering migration as an option because of costs (e.g., Kartiki 2011 , Mallick 2019 ), which we interpret as low self-efficacy.
Beyond this, distrust in weather forecasts such as cyclone warnings due to negative experiences with false warnings in the past can bias people's risk perception and induce some not to evacuate despite declining regulating and material NCP (Mallick and Vogt 2012) .
There are a few observations that may be interpreted as indications of place attachment. Both the studies of Kartiki (2011) and Islam and Herbeck (2013) address the common wish expressed among migrants to return home. Penning-Rowsell et al. (2013) mention strong "anchoring factors," including landholdings and houses, which motivate people to stay put despite decreasing material or regulating NCP, e.g., involving food shortages or storm surges. Other factors reducing migration aspirations include the closeness to family and home and perceived advantages of rural livelihood activities (such as income and food security associated with fishing or agriculture), which can be linked to material and especially nonmaterial NCP ("supporting identities"; e.g., Islam and Herbeck 2013) . Importantly, land access and ownership seem to play a mediating role in this context; the lack of landholdings has been found to be positively associated with migration aspirations because Fig. 2 . Links between nature's contributions to people (NCP) and migration need, ability, and aspirations in the northern Ethiopian highlands. Arrows drawn between these elements represent indications of connections found in the reviewed studies with bold arrows referring to particularly common and explicit connections, yet, are not to be understood as illustrating direct or monocausal linkages. landless households lack the incentive to remain, for instance, in the form of ancestral property or farmland as reliable source of food provision (e.g., Kartiki 2011) .
The Ethiopia case study region
The reviewed studies from Ethiopia mainly focus on changes in temperature and precipitation and in particular drought events (e.g., Mueller 2012, Wondimagegnhu and Zeleke 2017) . Flood events and other idiosyncratic shocks, such as frost, pests, wind, and hail, are reported to a lesser extent (e.g., Morrissey 2013, Weldegebriel and Prowse 2017) . In addition, water scarcity and soil degradation processes are common phenomena in this region, also hinting at decreasing regulating NCP (e.g., Bantider et al. 2011 ). Indications of declining or absent material NCP can be found regarding "food and feed" in terms of crop damage or failure, declining availability and quality of livestock feed, and lacking edible wild plants (e.g., Meze-Hausken 2000) . These shocks and processes impact livelihoods mainly by contributing to food insecurity, health problems, and decreasing agricultural productivity and income (e.g., Hermans and Garbe 2019), which play an essential role for migration need, ability, and aspiration (see Fig. 2 ).
The Ethiopian case studies comprise a diverse range of moderators shaping people's migration need and ability under declining or absent material and regulating NCP. Amongst others, access to land, microcredit and especially food aid are cited as factors alleviating the "imperative to move" (e.g., Morrissey 2013, Weldegebriel and Prowse 2017) . Information access and support by social networks are reported both as factors facilitating mobility and reducing vulnerability (e.g., Meze-Hausken 2000, Asfaw et al. 2010, Wondimagegnhu and Zeleke 2017) . Furthermore, some studies hint at a positive association between the number of coping strategies employed by households (as well as a higher degree of income diversification in general) and their level of agency because diversification reduces migration need and the risk of "distress migration" (e.g., Meze-Hausken 2000) . Beyond this, Hermans and Garbe (2019) illustrate the antagonistic effect of declining regulating and material NCP on migration need and ability by showing how drought exacerbates local poverty through food shortages and decreasing wealth while constraining people's ability to afford the costs of long-distance migration. Another hindering factor in this context was poor health, which is an important indicator of migration ability https://www.ecologyandsociety.org/vol24/iss4/art31/ influenced by declining material and regulating NCP, such as regulation of freshwater quantity and quality or the provision of food and feed (Hermans and Garbe 2019) .
Gender clearly mediates the influence of changing NCP on migration need and ability. Gray and Mueller (2012) , for instance, found a decrease in short-distance and marriage-related migration by women in the context of drought because of their reduced ability to finance wedding expenses and new household formation, reflecting a lower migration ability. Mersha and Van Laerhoven (2016) underline the significant role of "gendered institutions" in both increasing women's vulnerability but simultaneously reducing their ability to adapt in-situ and migrate in the face of declining regulating and material NCP. This corresponds to observations by Asfaw et al. (2010) who relate the higher rate of seasonal labor mobility of men inter alia to their lower level of domestic responsibilities in comparison to women. Yet, it appears that no general conclusions can be drawn on gender-based differences in mobility because there is also empirical evidence indicating opposite tendencies (e.g., Wondimagegnhu and Zeleke 2017) .
In line with the observations from Bangladesh, a variety of (both environmental and nonenvironmental) factors shape migration aspirations. Especially land ownership (or the lack thereof) is an important moderator in this regard (e.g., Morrissey 2013); in a study by Asfaw et al. (2010) land scarcity was cited by almost 80% of the migrants interviewed as the main reason for mobility. Furthermore, a range of socioeconomic motives, including food insecurity (related to declining material NCP), lack of income opportunities, and access to education contribute to increasing aspirations (e.g., Morrissey 2013, Hermans and Garbe 2019) . Perception by locals of enhanced livelihood risks and impacts resulting from decreasing material or regulating NCP (e.g., Weldegebriel and Prowse 2017) is likely to enhance their motivation to employ mobility strategies.
Reported factors serving as disincentives include fears and low expectations associated with moving (Morrissey 2013, Hermans and Garbe 2019) , but also certain government policies, for instance, regarding land tenure (migration resulting in a loss of landholdings) and ethnic-based population management (hampering inter-regional migration; Bantider et al. 2011) . Further, the better off a household, the more likely it is that mobility can be used for accumulating assets and improving the household's living conditions, therewith contributing to positive migration narratives (Asfaw et al. 2010, Hermans and Garbe 2019) . Indications of place attachment can be found in the reviewed studies above all in terms of cultural and social bonds with one's birthplace, which we interpret as "supporting identities" (nonmaterial NCP), that induce some people to stay put or to return to their area of origin (Bantider et al. 2011 , Morrissey 2013 , Hermans and Garbe 2019 . Similar to the findings from Bangladesh, some respondents also associate their farmland with secure food provision for their family, which hints at a positive link between material NCP and place attachment (Hermans and Garbe 2019) .
DISCUSSION
Two important observations can be made from the above analysis. First, most of the information available from the analyzed literature concerns agricultural productivity, food and water provision, and health, that is to say the interactions between material and regulating NCP and migration need. There is some evidence of "supporting identities," which, according to Díaz et al. 2018 , may also involve "sense of place," contributing to people's place attachment and, hence, lower migration aspirations. In general, however, information on nonmaterial NCP ("learning and inspiration," "physical and psychological experiences," "supporting identities"), and how a decrease or lack thereof influences migration decision making, is scarce. Second, despite our focus on environment-related factors, the decisive role of what we call "moderators" cannot be overstated in this context. Especially factors such as gender or landownership that determine resource access and distribution and reflect multiple dimensions of inequalities among the study populations significantly shape the influence of changing NCP on migration decision making. This is in line with earlier claims of de Haas (2010), Black et al. (2011 ), Renaud et al. (2011 ), and Oliver-Smith (2012 , amongst others. The consideration of these factors is thus indispensable for a holistic perspective.
For moving beyond an illustration of the mere linkages between declining or lacking NCP and migration need, ability, and aspiration and taking this discussion one step further, we derived hypothesized potential "directions" of these linkages at an aggregate level and illustrate those in Figure 3 . Unlike the previous graphs, this is not exclusively based on literature from the two case study regions, but also draws from other insights of the research field.
Declining material and regulating NCP are generally associated with increasing migration need by adversely impacting livelihoods (Fig. 3, graphs 1 and 2) . Importantly, some of the analyzed studies hint at a threshold at which people's coping or adaptive capacity is exceeded (indicated by a dotted line in graphs 1 and 2), meaning that basic survival needs can no longer be fulfilled and other options for action disappear (e.g., Meze-Hausken 2000, Paul and Routray 2011) . Under such circumstances, migration, although not the preferred option, becomes the last resort (e.g., Mallick and Vogt 2012 , Penning-Rowsell et al. 2013 , Saha 2017 . Thus, we assume that the greater the lack of material and regulating NCP (and therewith the pressure on livelihoods), the lower the degree of agency in the decision-making process (and the higher the risk of forced migration). The analyzed literature shows that a high level of NCP availability is often linked to higher migration ability, and declining material and regulating NCP tend to be associated with decreasing migration ability (Fig. 3, graphs 4 and 5) , e.g., due to decreasing financial resources (e.g., Mueller 2012, Hermans and Garbe 2019) . Therefore, we propose that the greater the lack of material and regulating NCP, the higher the probability of people getting trapped in risky places because of lacking migration abilities. The significance of agency and abilities in this context is corroborated by Tebboth et al. (2019) who found higher resilience levels among people who are able to choose and subsequently enact decisions about migration than others who are not. Graphs 3 and 6 in Figure 3 are left blank given the lack of evidence on the relationship between nonmaterial NCP and migration need and ability. 
Box 1:
We identified the following as outstanding research questions to guide future field studies on the NCP-mobility relationship: In contrast to migration need and ability where the above illustrated tendencies are apparent, the picture is less clear-cut in the case of migration aspirations. Decreasing material or regulating NCP can provide sufficient incentives to increase people's migration aspirations, but not necessarily, as people may perceive environmental risks differently or think they are unable to move, i.e., low self-efficacy ( Fig. 3, graphs 7 and 8) . Moreover, strong place attachment related to nonmaterial NCP may also counterbalance incentives to leave. This is exemplified by case studies from Mozambique in which planned resettlement by the government due to high flood risk is opposed by many of the farmers who demonstrate a strong place attachment, in terms of traditional lifestyle, sacred sites, etc., and consider the risk less severe (Arnall 2014, Artur and Hillhorst 2014) . Similarly, in a study by Mortreux and Barnett (2009) on Tuvalu, the majority of respondents prefer to stay for place attachment reasons despite sea level rise and the resulting migration need from an external perspective. Regarding the linkage between nonmaterial NCP and migration aspirations, Dandy et al. (2019) suggest a threshold at which the experienced contributions of a place that underpin place attachment are lost irreversibly, which induces people to move (indicated by a dotted line in graph 9, Fig. 3 ).
It needs to be underlined that our analysis has exclusively concentrated on the areas of origin, i.e., the "push factor" side of mobility processes. A consideration of NCP at respective destination areas and associated "pull factors" is surely relevant https://www.ecologyandsociety.org/vol24/iss4/art31/ but beyond the scope of this study. Second, the findings presented here are essentially qualitative. The approach taken has been a first attempt to connect NCP with migration decision making and not deemed appropriate for quantifying identified linkages. Last, there are certain NCP types that are not addressed above because they were not found in the reviewed literature, but are nevertheless likely to play a role for natural resource-dependent livelihoods. These include inter alia pollination services, energy and materials, and the use of plants for medicinal purposes.
CONCLUSION
We here proposed a novel framework and made a first attempt to conceptualize the relations between material, regulating, and nonmaterial NCP and migration need, ability, and aspirations.
Our aim was to enhance our understanding of environmentrelated mechanisms behind people's decision to migrate and to remain in location in contexts of environmental stress and highly resource-dependent livelihoods. A total of 20 case studies from the Bangladeshi coast and Ethiopian highlands have been analyzed qualitatively to substantiate our conceptual framework and explore remaining research gaps. Based on the assessed literature we have shown that the most links can be drawn between declining material and regulating NCP and migration need. There is also evidence hinting at links between nonmaterial NCP and migration aspirations; however, the scarcity of information on these means that cultural elements still remain a significant missing piece of the puzzle. Beyond this, the broad range of context-specific moderators that we encountered during the analysis underlines the important role of nonenvironmental factors in mediating the influence of changes in NCP on mobility decisions. This corroborates the complexity of causal relationships within migration processes and the need for continued efforts, above all on behalf of governments, to also address socioeconomic migration drivers resulting from persistent inequalities.
Whereas cautious propositions could be made on an aggregate level regarding the influence of changes in material and regulating NCP on migration need and ability, it is not yet possible to draw equally generic conclusions on declining nonmaterial NCP and migration aspirations in general because of too little evidence. The issue of aspirations deserves particular attention though because their consideration is indispensable to provide for ethically sound policy responses that avoid forcing people to relocate who wish to stay and prioritizing in situ adaptation that hinders those who want to leave. For a more complete picture of the topic, we thus strongly recommend further research on these aspects as well as potential thresholds of migration need and aspirations. In addition, there is a need to better understand how specific moderators affect specific pathways from changing NCP to mobility decisions to inform policy measures. Last, an examination of NCP at destination areas in addition to areas of origin could both enhance our understanding of environmentrelated pull factors and help decision makers identify immigration hotspots at risk of resource overexploitation.
Although it remains to be seen which linkages the framework reveals when being applied to other regional contexts, we trust that by highlighting certain subdimensions it will help to capture essential cultural aspects, such as place attachment, more systematically in future migration studies than before. In this regard, we believe that, in addition to the generalizing perspective applied here, the context-specific perspective on NCP could be particularly beneficial and should thus be explored in further research on the topic.
__________
[1] Composed of risk exposure, sensitivity, and adaptive capacity (Adger 2006 ).
Responses to this article can be read online at: http://www.ecologyandsociety.org/issues/responses. php/11318
Framework element Definition/ operationalization Material NCP "substances, objects, or other material elements from nature that directly sustain people's physical existence and material assets" (Díaz et al. 2018 
Migration ability A person's capacity to leave based on individual characteristics and resources
Migration aspirations A person's motivation to leave based on risk perception, self-efficacy and place attachment
Indicators
Specific factors that allow conclusions on migration need, ability or aspiration and can be directly linked with NCP, e.g. health status, agricultural income, food and drinking water availability
Moderators
Specific factors that mediate the relationship between NCP and migration need, ability and aspiration but are not directly linked to NCP, e.g. gender roles, humanitarian aid, social networks
